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Polymethacrylates 



1. Nonproprietary Names 

USPNF: Ammonio methacrylate copolymer 
USPNF: Methacrylic acid copolymer 

Note that two separate monographs applicable to polymetha- 
crylates are contained in the USPNF, see Section 9. 

2. Synonyms 

Eudragit; polymeric methacrylates. 

3. Chemical Name and CAS Registry Number 
See Table I. 

4. Empirical Formula Molecular Weight 

The USPNF XVII describes methacrylic acid copolymer as a 
tuIJy polymenzed copolymer of methacrylic acid and an acrylic 
or methacrylic ester. Three types, type A {Eudragit L), type B 
(Eudragit 5), and type C (Eudragit L 30 D-55), arc defined 
which vary m their methacrylic acid content and solution 
viscosity^Two additional polymers, type A (Eudragit RL) and 
type B (Eudragit RS), also referred to as ammonio methacry- 
late copolymers, consisting of fully polymerized copolymers of 
acrylic acid and methacrylic acid esters with a low content of 

?TcoKrS-%\,f."'o°T'" ^'"''"P'' ^''^ ^^^^ described in the 
USPNF XVII. See Section 9. 

Typically, the molecular weight of the polymer is ^ 100 000. 



5. Structural Formula 



C CH,— C CH,— C CH,— C CH, - 



CH) 

I 

0 



C-0 



C-0 

I 

0 



R2 



For Eudragit E: 
Ri, R3 = CH3 
R2 - CH2CH2N(CH3)2 
R4 = CH3, C4H9 
For Eudragit L and S\ 
Ri, R3 = CH3 
R2 = H 
R4 = CH3 

For Eudragit RL and RS. 
Ri = H, CH3 
R2 - CH3, C.H5 
R3 = CH3 

R4 = CH2CH2N(CH3)3'^Cr 

For Eudragit NE 30 D' 

Ri, R3 = H, CH3 

R2, R4 = CH3, C2H5 

For Eudragit L 30 0-55 and L 100-55- 

Ri, R3 = H, CH3 

R2 = H 

R4 = CH3, C2H5 



6. Functional Category 
Film-former; tablet binder; tablet diluent. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Polymethacrylates are primarily lised in oral capsule and tablet 
formulations as film coating agents/^-'<» Depending on the 
type of polymer used, films of different solubility character- 
istics can be produced, see Table III, 

Eudragit E is used as a plain or insulating film former; it is 
soluble in gastric fiuid below pH 5. In contrast, Eudragit L and 
S types are used as enteric coating agents since they are 
resistant to gastric fluid. Difierent types are available which 
are soluble at different pH values, e.g. Eudragit L 100 is soluble 
at > pH 6, Eudragit S 100 is soluble at > pH 7 
Eudragit RL. RS and NE 30 D are used to form water- 
insoluble film coats for sustained release products. Eudragit 
RL lilms are more permeable than those of Eudragit RS and 
by mixmg the two types together films of varying permeability 
can be obtamed, Eudragit L 100-55 is a redispersible powder 
and IS an alternative to Eudragit L 30 D-55 for aqueous enteric 
coating. 

Polymethacrylates are also used as binders in both aqueous 
^nt^'^f^^"" wet-granulation processes. Larger quantities (5- 
20 /o) of dry polymer are used to control the release of an 
active substance from a tablet matrix. Solid polymers may be 
used in direct compression processes in quantities of 10-50% 
Polymethacrylate polymers may additionally be used to form 
the matnx layers of transdermal delivery systems and have also 
been used to prepare novel gel formulations for rectal 
administration.^''^ 
See also Section 19. 

8. Description 

Pol>Tnethacrylates are synthetic cationic and anionic polymers 
ol dimethylaminoethylmethacrylates, methacrylic acid and 
methacrylic acid esters in varying ratios. Several different 
types are commercially available and may be obtained as the 
A /?^^^®^' ^" aqueous dispersion, or as an organic solution. 
A (60:40) mixture of acetone and propan-2-ol is most 
commonly used as the organic solvent. See Tables I and II. 
Eudragit E is cationic polymer based on dimethylaminoethyl 
methacrylate and other neutral methacryhc acid esters It is 
so ubie m gastric fluid as well as in weakly acidic bufler 
solutions (up to approximately pH 5). Eudragit E is available 
f^n^n.^^;^"''" -^^^^y-^o-^se solution in propan-2-ol/acetone 
(00:40). It IS light yellow in color with the characteristic odor 
of the solvents. Solvent-free granules contain ^ 98% dried 
weight content of Eudragit E. 

Eudragit L and 5, also referred to as methacylic acid 
copolymers in the USPNF monograph, are anionic copoly- 
merization products of methacrylic acid and methyl metha- 
crylate. The ratio of free carboxyl groups to the ester is 
approximately 1:1 in Eudragit L and approximately 1:2 in 
Eudragit S. Both polymers are readily soluble in neutral to 
weakly alkaline conditions (pH 6-7) and form salts with 
alkahs, thus affording film coats which are resistant to gastric 
media but soluble in intestinal fluid. They are available as a 
1- 5 /o solution in propan-2-oI without plasticizer (Eudragit L 
12.5 and S 12.5); and as a 12.5% ready-to-use solution in 
propan-2.ol with 1.25% dibutyl phthalate as plasticizer 
{Eudragit L 12.5 P and S 12.5 P). Solutions are colorless, 
with the characteristic odor of the solvent. Eudragit L-lOO and 
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Table I: Chemical name and CAS registry number of polymethacrylates. 



Chemical name 



Trade 



CAS 



Poly(butyl methacrylate, (2-diinethyl aminoethyl) 

methacrylate, methyl methacrylate) 1:2:1 
Poly(ethyl acrylate, methyl methacrylate) 2:1 

Poly(methacrylic acid, methyl methacrylate) 1:1 



Poly(methacrylic acid, ethyl acrylate) 1:1 
Poly(methacrylic acid, methyl methacrylate) 1:2 



Poly(ethyl acrylate, methyl methacrylate, trimethylammoniocthyl 
methacrylate chloride) 1:2:0.2 



Poly(cthyi acrylate, methyl methacrylate, trimethylammonioethyl 
methacrylate chloride) 1:2:0.1 



Eudragit E 100 

Eudragit E 12.5 

Eudragit NE 30 D 

(formerly Eudragit 30 D) 

Eudragit L 100 

Eudragit L 12,5 

Eudragit L 12.5 P 

Eudragit L 30 D'55 

Eudragit L 100-55 
Eudragit S 100 
Eudragit S 12.5 
Eudragit S 12.5 P 
Eudragit RL 100 
Eudragit RL PO 
Eudragit RL 30 D 
Eudragit RL 12.5 
Eudragit RS 100 
Eudragit RS PO 
Eudragit RS 30 D 
Eudragit RS 12.5 



[24938-16-7] 

[9010-88-2] 

[25806-15-i] 

[25212-88-8] 
[25086-15-1] 

[33434-24-1] 
[33434-24-1] 



Eudragit S-lOO are white free flowing powders with at least 
)5% of dry polymers. 

Eudragit RL and Eudragit RS, also referred to as ammonio- 
tnethacrylate copolymers in the USPNF monograph, are 
:;opoIymers synthesized from acryhc acid and methacrylic 
icid esters with Eudragit RL (type A) having 10% of 
functional quaternary anmionium groups and Eudragit RS 
'type B) having 5% of functional quaternary ammonium 
groups. The ammonium groups are present as salts and give 
rise to pH-independent permeabihty of the polymers. Both 
polymers are water-insoluble, and films prepared from 
Eudragit RL are freely permeable to water, whereas, films 
prepared from Eudragit RS are only sUghdy permeable to 
^ater. They are available as 12.5% ready-to-use solutions in 
propan-2-ol/acetone (60:40). Solutions are colorless or slightly 
/ellow in color, and may be clear or slightly turbid; they have 
in odor characteristic of the solvents. Solvent-free granules 
Eudragit RL 100 and Eudragit RS 100) contain ^ 97% of the 
dried weight content of the polymer. 

Eudragit RL PO and Eudragit RS PO are fine, white powders 
vith a slight amine-like odor. They are characteristically the 
iame polymers as Eudragit RL and RS. They contain ^ 97% 
Df dry polymer. 

Eudragit RL 30 D and Eudragit RS 30 D are aqueous 
dispersions of copolymers of acryhc acid and methacrylic acid 
5Sters with a low content of quaternary ammonium groups, 
rhe dispersions contain 30% polymer. The quaternary groups 
>ccur as salts and are responsible for the permeability of films 
nade from these polymers. Films prepared from Eudragit RL 
W D are readily permeable to water and to dissolved active 
;ubstances, whereas films prepared from Eudragit RS 30 D are 
ess permeable to water. Film coatings prepared from both 
>olymers give pH-independent release of active substance, 
^lasticizers are usually added to improve film properties. 
Eudragit NE 30 D is an aqueous dispersion of a neutral 
;opolymer consisting of polymethacrylic acid esters. The 
lispersions are milky-white liquids of low viscosity and have 
I weak aromatic odor. Films prepared from the lacquer swell 
n water, to which they become permeable. Thus, films 
>roduced are insoluble in water, but give pH-independent 
Irug release. 



Eudragit L 30 D-55 is an aqueous dispersion of an anionic 
copolymer based on methacrylic acid and acrylic acid ethyl 
ester. The polymer corresponds to USPNF methacrylic acid 
copolymer, type C. The ratio of free carboxyl groups to ester 
groups is 1:1. Films dissolve above pH 5.5 forming salts with 
alkalis, thus affording coatings which are insoluble in gastric 
media, but soluble in the small intestine. 
Eudragit L 100-55 (prepared by spray-drying Eudragit L 30 D- 
55) is a white, free-fiowing powder which is redispersible in 
water to form a latex which has properties similar to Eiuiragit 
L 30 D-55. 



9. Pharmacopeial Specifications 

Specifications for methacrylic acid copolymers (Eudragit L, S 
and L 30 D-55). 



Test USPNF XVn (Suppl 6) 



Identincation 


+ 


Viscosity 




Type A 


50-200 mPa s 


TypeB 


50-200 mPa s 


Type C 


100-200 mPa s 


Loss on drying 




Type A 


< 5.0% 


Type B 


< 5.0% 


Type C 


< 3.0% 


Residue on ignition 




Type A 


< 0.1% 


Type B 


^ 0.1% 


TypeC 


< 0.4% 


Arsenic 


^ 2 ppm 


Heavy metals 


< 0.002% 


Monomers 


< 0.3% 


Assay of methacrylic acid 




imits (dried basis) 




Type A 


46.0-50.6% 


TypcB 


27.6-30.7% 


TypeC 


46.0-50.6% 
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Specifications for ammonio methacrylate copolymers (Eu- 
dragU RL 2Lnd RS). ^ 



Test 



Identification 
Viscosity 

Types A and B 
Loss on drying 

Types A and B 
Residue on ignition 

Types A and B 
Arsenic 
Heavy metals 
Monomers 

Assay of ammonio methacrylate 
units (dried basis) 



USPNF XVII (SuppI 4) 



^ 1 5 mPa s 

< 3.0% 

^ 0.1% 

< 2 ppm 

< 0.002% 

< 0.3% 



Type A 
TypeB 



8.85-11.96% 
4.48-6.77% 



10. Typical Properties 

Acid value: 315 for Eudragit L 12,5, L 12.5 L 100 L 30 D-55 
and L 100-55; 180-200 for Eudragit S 12,5, S 12,5 and S 100. 



Alkali value: 

162-198 for Eudragit E 12,5 and E 100; 

23.9-32.3 for Eudragit RL 12.5, RL 100, and RL PO; 

27.5-31.7 for Eudragit RL 30 D; 

12.1-18.3 for Eudragit RS 12.5, RS 100, and RS PO 

16.5-22.3 for Eudragit RS 30 D, 

Density: 

0.81-0.82 gjcw? for Eudragit E; 
0.83-0.85 g/cm^ for Eudragit S 12.5 and 12.5 P- 
0.83-0.85 g/cm^ for Eudragit L, S 100; 
1.06-1.07 g/cm^ for Eudragit L 30 D-55; 
0.82-0.84 g/cm^ for Eudragit L 100-55; ' 
0.815-0.835 g/cm^ for Eudragit RL and RS 12.5; 
0.815-0.835 g/cm^ for Eudragit RL and RS PO 
1.045-1.055 g/cm^ for Eudragit RL and RS 30 D. 
Refractive index: 

no^^ = 1.38-1.385 for Eudragit E; 

noil = 1.39-1.395 for Eudragit L and S; 

" ^ -^87- J -392 for Eudragit L 100-55; 
Hd = 1.38-1.385 for Eudragit RL and RS 
Solubility: see Table II. 
Viscosity (dynamic): 
3-12 mPa s for Eudragit E; 
50-200 mPa s for Eudragit L and S; 
^ 50 mPa s for Eudragit L 30 D-55; 
100-200 mPa s for Eudragit L 100-5 *5; 
^ 15 mPa s for Eudragit RL and RS; 
> 200 mPa s for Eudragit RL and RS D. 



Table II: SolubiHty of conunercially available polymethacrylates jEudragit, R6Hm Pbarma GmbH) in various soJuti 
Type 

IN NaOH Petroleum ether 



Solvent 

Acetone and Dichloromethane Ethyl acetate IN HQ 
alcohols^"^ 



Water 



Eudragit E 12.5 M 
Eudragit E 100 S 
Eudragit L 12.5 P M 
Eudragit L 12.5 M 
Eudragit L 100-55 S 
Eudragit L 100 S 
Eudragit L 30 D-55^^^ M^*"* 
Eudragit S 12.5 P M 
Eudragit S 12.5 M 
Eudragit S 100 S 

Eudragit RL 12.5 M 

Eudragit RL 100 S 

Eudragit RL PO S 

Eudragit RL 30 D M^^^ 

Eudragit RS 12.5 M 

Eudragit RS 100 S 

Eudragit RS PO S 

Eudragit RS 30 D M*^* 



M 

S 
M 
M 



M 
M 
I 

M 
S 

s 

M 
M 
S 

s 

M 



M 

S 

M 

M 

I 

I 

M 
M 
I 

M 

S 

S 

M 

M 

S 

s 

M 



M 



M 
M 
S 
S 

M 
M 
S 



I 



M 

I 

P 



P 
P 



P 
I 
I 
1 



I 
P 
P 
I 
I 

M 
P 
P 
I 

M 
I 

M 
M 
I 
I 

M 



Where: S = soluble; ' ' 

M = miscible; 

I = insoluble or immiscible; 

P = precipitates. 

Note: a. Alcohols including ethanol, methanol and propan.2-ol. 

b. Supplied as a milky-white colored aqueous dispersion. 

c. A 1:5 mixture forms a clear, viscous, solution. 

d. A 1:2 mixture forms a clear or slightly opalescent, viscous liquid 

partially. memanol. tudragu RL 30 D dissolves completely, whereas Eudragit RS 30 D only 
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11- Stability and Storage Conditions 

Dry powder polymer forms are stable at temperatures less than 
30°C. Above this temperature, powders tend to form clumps 
although this does not affect the quality of the substance and 
the clumps can be readily broken up. Dry powders are stable 
for at least two years if stored in a tightly closed container at 
less than 30^C. 

Dispersions are sensitive to extreme temperatures and phase 
separation occurs below O^C. Dispersions should therefore be 
stored at temperatures between 5-25°C and are stable for at 
least one year after shipping from the manufacturer's 
warehouse if stored in a tightly closed container at the above 
conditions. 



12. Incompatibilities 

Incompatibilities occur with certain polymethacrylate disper- 
sions depending upon the ionic and physical properties of the 
polymer and solvent. For example, coagulation may be caused 
by soluble electrolytes, pH changes, some organic solvents and 
extremes of temperature, see Table II. Dispersions of Eudragit 



L 30 A RL 30 />. L 100-55 and RS 30 D are also incompatible 
with magnesium stearate. 

Interactions between polymethacrylates and some drugs can 
occur although solid polymethacrylates and organic solutions 
are generally more compatible than aqueous dispersions. 

13. Method of Manufacture 

Prepared by the polymerization of acrylic and methacrylic 
acids or their esters, e.g. butyl ester or dimethylaminoethyl 



14. Safety 

Polymethacrylate copolymers are widely used as fihn coating 
materials in oral pharmaceutical formulations. They are also 
used to a lesser extent in topical formulations and are generally 
regarded as nontoxic and nonirritant materials. 
A daily intake of 2 mg/kg body-weight oT Eudragit (equivalent 
to approximately 150 mg for an average adult) may be 
regarded as essentially safe in humans. 
See also Section 15. 



Table m: Sumiiiary of properties and uses of commemaily avaMable polymethacrylates {Eudragiu Rohm Pha rma GmbH). 

Supply fonn Polymer dry Recommended Solubility AppUcations 



Polymer dry 
weight content 



Reconmiended 
solvents or diluents 



Eudragit E !2.5 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit E 100 


Granules 


98% 


Acetone, alcohols 


Eudragit L 12,5 R 


Organic 


12.5% 


Acetone. alcohgLs 




solution 




Eudragit L 12.5 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit L 100 


Powder 


95% 


Acetone, alcohols 


Eudragit L 100-55 


Powder 


95% 


Acetone, alcohols 


Eudragit L 30 D-55 


Aqueous 


30% 


Water 




dispersion 






Eudragit S 12,5 P 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit S 12.5 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit S 100 


Powder 


95% 


Acetone, alcohols 




Huid 




Eudragit RL 12.5 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit RL WO 


Granules 


97% 


Acetone, alcohols 


Eudragit RL PO 


Powder 


97% 


Acetone, alcohols 


Eudragit RL 30 D 


Aqueous 


30% 


Water 




dispersion 






Eudragit RS 12.5 


Organic 


12.5% 


Acetone, alcohols 




solution 




Eudragit RS 100 


Granules 


97% 


Acetone, alcohols 


Eudragit RS PO 


Powder 


97% 


Acetone, alcohols 


Eudragit RS 30 D 


Aqueous 


30% 


Water 




dispersion 






Eudragit NE 30 D 


Aqueous 


30% or 40% 


Water 




dispersion 







Soluble in gastric fluid 
to pH 5 

Soluble in gastric fluid 
to pH 5 

Soluble in intestinal 
fluid from pH 6 
Soluble in intestinal 
fluid from pH 6 
Soluble in intestinal 
fluid from pH 6 
Soluble in intestinal 
fluid from pH 5.5 
Soluble in intestinal 
fluid from pH 5.5 
Soluble in intestinal 
fluid from pH 7 
Soluble in intestinal 
fluid from pH 7 
Soluble in intestinal 
from pH 7 
High permeability 

High permeability 
High permeability 
. High permeability 

Low permeability 

Low permeabihty 
Low permeability 
Low permeability 

Swellable. permeable 



Film coating 

Film coating 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Enteric coatings 

Sustained release 

Sustained release 
Sustained release 
Sustained release 

Sustained release 

Sustained release 
Sustained release 
Sustained release 

Sustained release, 
tablet matrix 



P'^l'^i^:" fo' the above types of Eudragit polymere include dibutyl phthalate. polyethylene glycols and triethvl citrate 
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15. Handling Precautions 

l^^^ ^ave bee„ observed in 

-g/m' (12ZmZ^^^^°W'^ ^^-''^"^ ^A). and 510 
See also Section 18. 

16. Regulatory Status 

a^d ut^^^^^^ Guide (oral capsules 

the UK. '"^^"^^ »n nonparenteral medicines licensed in 



17. Pharmacopeias 

Fr and USPNF. 

18. Related Substances 

Methyl methacrylate; poIy(methyl methaciylate). 
Methyl methacrylate: CjHgO, 
M olecular weight: 1 00. 1 3 
CAS number: [80-62-6] 

Poly(niethyI methacrylate): (C<H,0,) 
Synonyms: methyl methacrylate polymer PMMA 
Comments: poly(methyl methacryla^teriJs lvl„" ^ 
material for intra-ocular len«s for "f^n used as a 

cement for dental proXse" bases and as a 

19. Comments 

commet^ially 

Table III. applications and properties, see 

addition of a plasSr lurh Products need the 



20. Specific References 

J^SoL^f'Sr, "'T*"" ^thctic-poly^er 

Made oer ,9^3; ^TsT n'rur^ '^"'^^ 

manufacturfll mZ ^h 1'"^' "^'ease tablet 

uanuiacture II. Mfg Chem Aerosol News 1973- 44/«. lo^i 

• Mrc^^^e^r^^^^^^^ 

tSeU'deS;L:;^,t„Ltf7 
methacrylate films p™°of;?^^^ 
controHed-release dru^ r ^ characterization of 

1977; 52: I82-T87 ^ ^cta Helv 

Prod M^nuf mi; t^ fX ' ^'^"^ 

7. Dew MJ, Hughes PJ. Lee MG. Evans BK Rh«H« , * 

21. General References 

Rohm Phanna GmbH. Technical literature: Eudragir, 1990. 

22. Authors 

USA: AJ Shukla. 



c 



Talc 519 



Talc 



1. Nonproprietary Names 

BP: Purified talc 
PhEur: Talcum 
USP: Talc 

2. Synonyms 

E553b; MagsU Osmanihus; Magsil Star; powdered talc; 
puri/ied French chalk; Pur talc; soapstone; steatite. 

3. Chemical Name and CAS Registry Number 

Talc [14807-96-6] 

4. Empirical Formula Molecular Weight 

Talc is a purified, hydrated, magnesium silicate, approximat- 
ing to the formula Mg6(Si205)4(OH)4. It may contain small, 
variable, amounts of aluminum silicate and iron. 

5. Structural Formula 
See Section 4. 

6. Functional Category 

Anticaking agent; glidant; tablet and capsule diluent; tablet 
and capsule lubricant. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Talc is widely used in oral solid dosage formulations as a 
lubricant and diluent."*'* It is also used in topical preparations 
as a dusting powder, although it should not be used to dust 
surgical gloves, see Section J 4. Since talc is a natural material it 
may frequently contain microorganisms and should therefore 
be sterilized when used as a dusting powder, see Section 11. 
Talc is additionally used to clarify liquids and is also used, 
mainly for its lubricant properties, in cosmetics and food 
products. 



Use 


Concentration (%) 


Dusting powder 


90-99 


Glidant and tablet lubricant 


MO 


Tablet and capsule diluent 


5-30 



Continued 
T^t 



Ph£ur 1985 



USP XXII 



Acid-soluble substances 

Reaction and soluble substances 

Water*soluble iron 

Arsenic 

Calcium 

Carbonate 

Chloride 

Heavy metals 

Lead 



< 2.0% 

< 0.1% 
+ 

< 3 ppm 



< 0.6% 



^ 140 ppm — 



^ 0 nftilo/. 



8. Description 

Talc is a very fine, white to grayish-white colored, odorless, 
impalpable, unctuous, crystalline powder. It adheres readily to 
the skin, is soft to the touch, and free from gritliness. 



9. Pharmacopeia! Specifications 



rest 


PhEur 1985 


USP XXII 


dentification 


+ 


+ 


Microbial limit 


^ 100/g 


< 500/g 


.OSS on ignition 




< 6.5% 


,05S on drying 


$ 1.0% 




.cadily carbonizable substances 


+ 





10. Typical Properties 

A ciditylalkalinity: 

pH = 6.5-10 for a 20% w/v aqueous dispersion. 
Density (bulk & tapped): see HPE Data. 
Hardness (Mohs): 1-1.5 

Hygroscopicity: talc absorbs insignificant amounts of water at 
25'*C and relative humidities up to about 90%. 
Particle size distribution: varies with the source and grade of 
material. Two typical grades are, ^ 99% through a 74 /im 
(#200 mesh) or ^ 99% through a 44 /im (#325 mesh). See also 
HPE Data. 

Refractive index: n^^^ = 1.5^1.59 

Solubility: practically insolulle in dilute acids and alkalis, 
organic solvents, and water. 
Specific gravity: 2.7-2.8 
Specific surface area: 1 2 m^/g 



HPE Laboratory Project Data 





Method 


Lab# 


Results 


Bulk/tap density 


BTD-I 


1 


B: 0.538 g/cm'^ 








T: 0.862 g/cm^ 




BTD-I 


I 


B: 0.510 g/cm^ 








T: 0.833 g/cm^ 




BTD-1 


I 


B: 0.439 g/cm^ 








T: 0.694 g/cm^ 




BTD-I 


1 


B: 0.417 g/cm-^ 








T: 0.667 g/cm^ 




BTD-7 


14 


B: 0.570 g/cm' 








T: 0.710 g/cm^ 




BTD-7 


14 


B: 0.530 g/cm^ 








T: 0.6 JO g/cm^ 


Compressibility 


COM- 1 


21 


No compacts 




COM-7 


12 


No compacts 


Moisture content 


MC-13 


18 


0.163% 




MC-I3 


18 


0.239% '"^ 


Particle size 


PSD-5A 


21 


See Fig. 1.^*=^ 



Supplier: a, Charles B Chrystal Co; b. Mercian; c. Whittaker, Clark Sl 
Daniels Inc; d. Pfizer Inc; e. Bate Chemical Co (Lot No.: A2349). 

11. Stability and Storage Conditions 

Talc is a stable material and may be sterilized by heating at 

1 60^0 for not Jess than I hour. Jt may also be sterilized by 

exposure to ethylene oxide or gamma irradiation.*^^ 

Talc should be stored in a well-closed container in a cool, dry, 

place. 



12. Incompatibilities 

Incompatible with quaternary ammonium compounds. 




Colloidal Silicon 
Dioxide 



1. Nonproprietary Names 
BP: Colloidal anhydrous silica 
PhEur: Silica colloidalis anhydrica 
USPNF: Colloidal silicon dioxide 

2. Synonyms 

Aerosil; Cab-0-SH\ colloidal silica; fumed silica; light anhy- 
drous silicic acid; i\X\z\c anhydride; silicon dioxide fumed* 
Wacker HDK. 

3. Chemical Name and CAS Registry Number 

Silica [7631-86-9] 

4. Empirical Formula Molecular Weight 

Si02 60.08 

5. Structural Formula 

SiO, 

6. Functional Category 

Adsorbent; anticaking agent; gJidant; suspending agent; tablet 
disintegrant; viscosity-increasing agent. 



7. Applications in Pharmaceutical Formulation or 
Technology 

ColJoidal silicon dioxide is widely used in pharmaceuticals, 
cosmetics and food products. Its small particle size and large 
specific surface area give it desirable flow characteristics which 
are exploited to improve the flow properties of dry powders in 
a number of processes, e.g. tableting.*^'^* 
Colloidal silicon dioxide is also used to stabilize emulsions and 
as a thixotropic thickening and suspending agent in gels and 



semisolid preparations.' "^ With other ingredients of qimilgr 
refractive index transparent gels may be formed. The degree of 
viscosity increase depends on the polarity of the liquid (polar 
liquids generally require a greater concentration of colloidal 
silicon dioxide than nonpolar liquids). Viscosity is largely 
independent of temperature. However, changes to the pH of a 
system may affect the viscosity, see Section J I. 
In aerosols, other than those for inhalation, colloidal silicon 
dioxide is used to promote particulate suspension, eliminate 
hard settling and minimize the clogging of spray nozzles. 
Colloidal silicon dioxide is also used as a tablet disintegrant 
and as an adsorbent dispersing agent for liquids in powders or 
suppositories/^^ 



Use 


Concentration (%) 


Aerosols 


0.5-2 


Emulsion stabilizer 


1-5 


Glidant 


0.1-0.5 


Suspending and thickening agent 


2-10 



8. Description 

Colloidal silicon dioxide is a submicroscopic fumed silica with 
a particle size of about 15 nm. It is a light, loose, bluish-white 
colored, odorless, tasteless, nongritty amorphous powder. 

SEM: 1 

Exdpicnl: Colloidal silicon dioxide (Aerosil 4-200) 
Maouracturer: Degussa 
Lol No.: 87 A- 1 (04 1 69C) 
Magnincation: 600x 
Voltage: 20 kV 




SEM: 2 

ExdpienL* CoUoidal silicon dioxide {Aerosil A'20O) 
Manuracturer Degussa 
Lot No.: 87A-I (04I69C) 
Magnincation: 2400x 
Voltage: 20 kV 
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Product 


j Description 


1 Dumasil 100-FG 


A water repellent, micro-fine silica treated with an organic 
silicone fluid. It is easily dispersed in organic systems. It 
finds application in defoamers, rubber, fire extinguishers, and 
food, dairy and vegetable processing. 


1 Dumasil 100-Z-| 

1 fg| 


Dumasil 300-FG| 



www.thoriilevcomT)anv.com/Products/Defoamers/HvdrophobicSilica.htm 
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Your search produced 138 product matches. 

Supplier Product Technical Summary 

Oegussa: Silicas Aerosil R Product specifications only. Includes spec range for: avg. primary particle size; 

810 specific gravity; surface area; loss on drying; pH-value; ignition loss; silicon dioxide; 

arsenic; AI203; Fe203; Ti02; HCI Content. Average primary particle size: 14 nm.; 
Surface area: 100-140 sq.-m/g. 
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Degussa: Silicas Aerosil R Product specifications only, includes spec range for avg. primary particle size; 

81 OS specific gravity; surface area; loss on drying; pH-value; Ignition loss; silicon dioxide; 

arsenic; Ai203; Fe203; Ti02; HCI Content. Average primary particle size:14 nm.; 
Surface area: 110-130 sq.-m/g. 

Degussa: Silicas Aerosil R Product specifications only. Includes spec range for: avg. primary particle size; 

81 1 specific gravity; surface area; toss on drying; pH-value; ignition loss; silicon dioxide; 
arsenic; AI203; Fe203; Ti02; HCI Content. Average primary particle size: 12 nm.; 
Surface area: 150-1 90 sq.-m/g. 

Degussa: Silicas Aerosil R Hydrophobic Fumed Silica, Hexamethyl Disilazane Aerosil 300 treated, BET surface 

812 S w60; area=150+/-25m2yg. Average primary particle size=7nm. (Available in VS. densified 
vv90 grade.) Aerosil R 812 8 is double treated and is much more hydrophobic than the 

regular R 812. Mainly used in high solids coatings because It will give less vise, 
increase than R 812 



Degussa: Silicas Aerosil R Hydrophobic Fumed Silica, Hexamethyl Disilazane Aerosil 300 treated. BET surface 

812 w60; area=150+/-25m2/g, Average primary particle size=7nm. (Available in VS. densified 

vv90 grade.) 

Degussa: Silicas Aerosil R Product specifications only. Includes spec range for avg. primary particle size; 

816 w60; specific gravity; surface area; loss on drying; pH-value; ignition loss; silicon dioxide: 

w90 arsenic; AI203; Fe203; Ti02; HCI Content. Average primary particle size: 12 nm.; 
Surface area: 180 sq.-m/g. 
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Degussa: Silicas Aerosil R Product specifications only. Includes spec range for: avg. primary particle size; 

8200 specific gravity; surface area; loss on drying; pH-value; ignition loss; silicon dioxide; 

arsenic; AI203; Fe203; Ti02: HCI Content Average primary particle size:? nm.; 
Surface area: 135-185 sq.-m/g. 

Degussa: Silicas Aerosii R Hydrophobic Fumed Silica, Dimethyl Dichlorosilane Aerosil 130 treated. BET surface 
972 area=1 10+/-20m2/g, Average primary particle size=16nm. Densified grade (VS) is 

also available. 
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Degussa: Silicas Aerosil R Product specifications only. Includes spec range for: avg. primary particle size; 

972V specific gravity; surface area; loss on drying; pH-value; ignition loss; silicon dioxide; 

arsenic; AI203; Fe203; Ti02; HCI Content. Average primary particle size: 16 nm.; 
Surface area: 90-130 sq.-m/g. 



Degussa: Silicas Aerosil R Hydrophobic Fumed Silica. Dimethyl Dichlorosilane Aerosil 200 treated, BET surface 
974 areas 170+/-20m2/g, Average primary particle size=12nm. Densified grade (V) & (VS) 

are also available. 
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